INTRODUCTION
Populations with Down syndrome (DS), the most frequent chromosome pathology and the most common genetic cause of intellectual deficiency, present great variability in language development. Studies report that these individuals have linguistic deficits that are reflected on difficulties with all aspects related to language (phonology, pragmatics, semantics, syntax, and morphology). These difficulties are seen as delays instead of language development disorders. Deficits in expressive language are more marked than in receptive language, particularly in morphosyntax (1) (2) (3) (4) (5) (6) (7) (8) , which is a clinical marker of language in this population.
With the purpose of explaining and understanding the morphosyntactic difficulties of individuals with DS more clearly, international researchers have conducted increasingly more studies in this area. The difficulties presented by these individuals in regard to morphosyntactic aspects are confirmed by researchers who have used the mean length of utterance (MLU) in their studies.
The MLU was proposed as an index to measure and describe the grammatical and morphological development of children undergoing typical development (TD), as well as of those with language impairment (9) . This measurement is conducted based on the analysis of speech samples, and it is used and widely accepted as the most effective technique to be used in quantitative assessments of language development in children, both in research studies and in the clinical sphere. It can be measured through morphemes (MLU-m) or words (MLU-w) (1, 7, (10) (11) (12) . In the case of Brazilian Portuguese (BP), the MLU is measured by adding type-1 grammatical morphemes (GM-1), related to articles, nouns, and verbs, as well as by adding type-2 grammatical morphemes (GM-2), related to pronouns, prepositions, and conjunctions. These criteria were proposed on consideration of the linguistic differences between BP and English (10) . BP is a richer and more inflected language than English. In this sense, it is comparable to Italian, a language that is more difficult to be mastered (1, 3) . The MLU is also considered an effective and reliable tool to assess the aforementioned aspects in the DS population (1, (13) (14) (15) (16) . The results of studies in which this tool was used present frequent omissions of grammatical morphemes as the main morphosyntactic deficit, particularly of functional words (1, 4, 5, 13) . A scarcity of studies in which the MLU is considered in children with DS is noticeable in the literature on this topic in Brazil. This may be due to a difficulty to find large and homogeneous samples, to the great variability observed in their language performances, to the lack of standardized tests, and to the lack of knowledge about this tool on the part of speech-language pathologists (6) . The literature presents studies in which the authors compare the language performance of children with DS and specific language impairment (SLI) (3, 14, 16) . The researchers point to similarities between the performances of both populations concerning morphological aspects, as both present poorer performances than children with TD of the same mental age (MA). They also point to differences, considered subtle, in the omission or incorrect production of morphemes.
Considering the scarcity of studies with a focus on BP in relation to the language abilities of children with DS that provide parameters for scientific studies and clinical practice, in this study our purpose was to describe the language development of children with DS by using the MLU-m, considering GM-1 and GM-2, as well as the MLU-w; to compare the linguistic performance of these children to the performances of children with TD and SLI; and to verify whether the children with DS presented delays or disorders in their language development, based on the children with TD.
METHODS
This study was approved by the ethics committee of the institution in question (protocol number 1004/08). The participants' parents or legal guardians signed the Informed Consent form.
Three groups of individuals comprised this study's sample, each with 25 participants who spoke BP: one study group with children with DS (SG-DS) and two control groups (CG), one control group that counted children with TD (CG-TD), and another with children with SLI (CG-SLI).
The data pertaining to both CG were obtained from a previously conducted study (12) , in which the inclusion criteria were as follows: 1. For the CG-TD: presenting performances adequate to chronological age (CA) in a speech and language triage (17) ; having no complaints and no previous submission to any intervention related to the areas of speech-language pathology and audiology, psychology, or neurology; being a speaker of BP exposed only to this language; attending a day-care center subsidized by the city of São Paulo; 2. For the CG-SLI: presenting performances that were poorer than expected for the CA on a speech and language assessment that addressed vocabulary, phonology, pragmatics (18) , fluency, and discursive ability (Frog, where are you?) when orality was sufficient; relying on oral language as the predominant mode of communication (19) ; speaking intelligibly enough so that speech could be transcribed (20) ; having normal hearing, confirmed by an audiological assessment; being under treatment at the Laboratory for Investigation of Language Development and Its Alterations (LIF-DLA) for a period between 6 and 18 months; attending a day-care center subsidized by the city of São Paulo.
Concerning the assessment of the participants' intelligence quotient, the children in the CG-SLI were not formally evaluated by a qualified professional at the time of the study because it can only be conducted after 5 years of age. Thus, as it is reported in the literature, each individual's cognitive ability was estimated through an assessment of symbolic maturity.
We considered the following inclusion criteria for the (20) and intelligible utterance of at least 50% of the words (22) The last five criteria were obtained from the participants' medical charts.
In the CG-TD and CG-SLI, the individuals' age ranged from 3 to 5 years and 11 months of CA. The groups were divided into three subgroups based on age (3, 4, and 5 years). In the SG-DS, the individuals' age ranged from 5 to 9 years and 11 months of CA. This group was divided in subgroups based on MA, obtained through the application of the Primary Test of Nonverbal Intelligence (PTONI) (23) .
It is worth highlighting that we used retrospective data about previously studied populations (TD and SLI) that do not have intellectual disabilities. Thus, the PTONI was used to obtain the MA, necessary when pairing the participants from the CG-TD and the CG-SLI with the purpose of exploring developmental relations among linguistic abilities (24) . We paired each individual in the SG-DS to participants in the CG-TD and CG-SLI according to the MA of the children with DS and a difference of 1 month and over in relation to the children with DS. We highlight that, in regard to this pairing, the CAs in both CG ranged between 3 and 5 years, which calls for a remark about the CG-SLI. An SLI diagnosis can only be conducted after 5 years of age in children with a history of a language impairment that persists after language rehabilitation. Up until this age, the best term to designate these children is specific language alteration, as it is possible that children with language delays will be part of this group (25) . However, because the term SLI is used in the international literature, in the present study the terminology SLI will be maintained.
We recorded 30 minutes of interaction between the researcher and each participant. In these sessions, the researcher used materials that enabled symbolic play and that were adequate for the cognitive developmental stage of the participants. The data pertaining to the first 100 enunciations were recorded after the first five initial minutes of interaction were discarded, as this was considered the child's period of adaptation to being observed. This resulted in 2.5 thousand enunciations. The criteria used to transcribe and analyze the speech samples to obtain the MLU were the same as those proposed and adopted in previous studies (9, 12) . In the statistical analyses, we used a descriptive analysis to obtain the descriptive measures of the variables analyzed (GM-1, GM-2, MLU-m, MLU-w); Kolmogorov-Smirnov test to compare the age ranges and verify data normality; Levene test to observe the homogeneity of the variances; and one-way analyses of variance (ANOVAs) to be compared between the age ranges (3-5 years) in regard to each variable (GM-1, GM-2, MLU-m, MLU-w) in each group (TD, SLI, and DS) separately. Tukey's post hoc test was used in case significant differences were found between the groups and age ranges. Mixed ANOVAs were carried out for each age range, separately, to investigate possible differences between the groups. When statistically significant differences were found, the analyses were calculated by means of contrasts and graphics with confidence intervals. The level of significance adopted was 0.05 (5%).
To ensure the reliability of the analysis of the recorded data related to the SG-DS, we submitted 20% of the speech samples, drawn randomly, to a compatibility analysis performed by two judges, one M.Sc. and one Ph.D. in speechlanguage pathology and audiology, with experience in language and children with DS and in the methodology used in this study. Their analyses yielded 85 and 88% of concordance, respectively. Table 1 displays the descriptive analysis of the variables GM-1, GM-2, MLU-m, and MLU-w in the SG-DS, CG-TD, and CG-SLI.
RESULTS
It is observable that the averages increased as age advanced in the three groups analyzed and that this increase occurred more markedly among the children with TD, who always achieved the highest averages, followed by those with SLI and those with DS, respectively.
An exception to this increase in average as age progresses was observed in the 4-year age range of the SG-DS in regard to the GM-1 and to the MLU-m and MLU-w, which maintained the same average of the 3-year age range. Regarding the GM-2 of the 5-year-old participants of the CG-SLI, we verified a slight average decrease compared to the 5-year age range ones.
It is also observable that an increase in the average of the variables was always more expressive in the 4-and 5-year age ranges in the SG-DS and CG-TD.
On comparison of the averages among the age ranges of the groups, the 5-year-old participants in the SG-DS presented values close to those obtained by the 3-year-old individuals in the CG-SLI and lower than the 3-year-olds in the CG-TD, in all variables. Table 2 presents a comparison between the age ranges (3-5 years) in relation to each variable (GM-1, GM-2, MLU-m, and MLU-w) in the CG-TD. Table 4 shows the comparison between the age ranges (3-5 years) in relation to each variable (GM-1, GM-2, MLU-m, and MLU-w) in the SG-DS. Statistically significant differences were observed among the age ranges in relation to all variables. Tukey's post hoc test was applied. On the basis of the results for the SG-DS, statistically significant differences can be observed for all variables between the 3-and 5-year age ranges, and between the 4-and 5-year age ranges (GM-1: 3X5, p=0.016; 4X5, p=0.006; GM-2: 3X5, p=0.013; 4X5, p=0.048; MLU-m: 3X5, p=0.005; 4X5, p=0.003; MLU-w: 3X5, p=0.001; 4X5, p=0.000). Table 5 displays the comparison among the groups (TD, SLI, and DS) regarding the three age ranges. Statistically significant differences were verified among the groups (TD, SLI, and DS), which indicates that the values of GM-1, GM-2, MLU-m, and MLU-w vary depending on the group analyzed. Caption: SS = sum of squares; DF = degree of freedom; MS = mean of squares; F = ANOVA value; GM-1 = grammatical morphemes related to articles, nouns, and verbs; GM-2 = grammatical morphemes related to pronouns, prepositions, and conjunctions; MLU-m = mean length of utterance in morphemes; MLU-w = mean length of utterance in words Caption: SS = sum of squares; DF = degree of freedom; MS = Mean of squares; F = ANOVA value; GM-1 = grammatical morphemes related to articles, nouns, and verbs; GM-2 = grammatical morphemes related to pronouns, prepositions, and conjunctions; MLU-m = mean length of utterance in morphemes; MLU-w = mean length of utterance in words Statistically significant differences were verified between the age ranges for all variables. Tukey's post hoc test was applied. The results indicate that in the CG-TD, statistically significant differences were found concerning GM-1 and MLU-w only between the 3-and 5-year age range (p=0.000 for both variables) and between the 4-and 5-year age range (p=0.000 for both variables). The same occurred in the case of GM-2 and MLU-m in all age ranges (3X4, p=0.003; 3X5, p=0.000; 4X5, p=0.020; and 3X4, p=0.021; 3X5, p=0.000; 4X5, p=0.000, respectively). Table 3 displays the comparison between the age ranges (3-5 years) in relation to each variable (GM-1, GM-2, MLUm, and MLU-w) in the CG-SLI.
We observed statistically significant differences among the age ranges only in regard to the variable GM-2. Tukey's post hoc test, calculated only for GM-2, indicates that statistically significant differences were verified only between the 3-and 4-year age ranges (p=0.017). Caption: TD = typical development; SLI = specific language impairment; DS = Down syndrome; GM-1 = grammatical morphemes related to articles, nouns, and verbs; GM-2 = grammatical morphemes related to pronouns, prepositions, and conjunctions; MLU-m = mean length of utterance in morphemes; MLU-w = mean length of utterance in words; SD = standard deviation
DISCUSSION
In studies on language development of children with DS whose authors have used MLU as a way to assess the development of language skills or as a method to pair groups, the participants are organized by MA, vocabulary, or lexical or morphosyntactic development (1, 7, 8, (13) (14) (15) . It is worth highlighting that these researchers rely on standardized tests, especially for the English language, which does not occur in the case of BP.
In Brazil, studies that approach the language skills of children with DS through MLU have been initiated, and the first results point to the efficacy of this tool in the population in question (6, 26) . As reported in one of these studies (6) , the results obtained in the present study show that MLU-m and MLU-w can be considered reliable and efficacious measures to point out the index to be used to describe the grammar and language development of children with DS who speak BP. This fact is corroborated by studies conducted on SLI and TD in Brazil (10, 12) , as well as in other countries (3, 15, 27, 28) . The MLU-m described grammar development because it refers to the use of both GM-1 and GM-2, which occurred not only in relation to an increase in the quantity of words in the participants' vocabulary, but also to the use of morphemes that indicate their inflection, that is, to morphosyntactic knowledge. As pointed out in the literature, the acquisition of inflectional morphemes is influenced by aspects such as the frequency with which they occur in the language and environment exposed to the child, the load of semantic information, and phonological structure (1, (9) (10) (11) (12) 29) . MLU-w, which refers to lexical information beyond the grammatical classes of MLU-m (articles, nouns, verbs, pronouns, prepositions, and conjunctions) and encompasses adverbs, adjectives, numbers, and interjections, fulfilled the purpose of describing and comparing the overall language development of the participants (1, (10) (11) (12) 28) . In this study, the children with DS reached averages pertaining to the variables GM-1, GM-2, MLU-m, and MLU-w that differentiated them from the participants in the CG and were lower than those of the CG-SLI, which, in turn, also presented lower averages than the CG-TD. The differences among the TD, SLI, and DS groups were confirmed through a comparative analysis, which indicated that the values of the variables GM-1, GM-2, MLU-m, and MLU-w varied depending on the group and age range analyzed. Expressive language deficits are shown in DS by an MLU that is poorer than expected, based both on CA and MA, or poorer than that of control individuals paired by MA (1, (3) (4) (5) (6) (13) (14) (15) . The poorer performance of the SG-DS compared to both control groups (TD and SLI) is related to difficulties in regard to the morphosyntactic aspects presented by individuals with DS. Although they acquire GM-1 words (articles, nouns, and verbs), these children have difficulty to acquire and use the necessary inflections, such as morphemes that mark the number, gender, and case of nouns, as well as the tense, person, and mood of verbs, in addition to articles. Difficulties in acquisition and use are also verified in words with more syntactic information (GM-2) that work as relational elements, such as pronouns, prepositions, and conjunctions. The less frequent use of these words leads to the production of simple telegraphic sentences (1, 6, 13) . Studies in the literature corroborate the difficulties shown by the participants with DS in the present study concerning the use of functional words, especially in languages more grammatically complex, highly inflected, and Latin based, which is the case of BP (1, 3, 6, 13) . The findings of this study show that children with DS had poorer performances than those with TD in regard to all variables studied, especially in older ages. As it happens in the Brazilian population with SLI (12) , children with DS experience the establishment of a more persistent grammatical difficulty to form morphological rules as age progresses. It is considered that children with DS are unable to generalize the knowledge of these rules and the use of lexical items that do not have fixed characteristics, such as pronouns, prepositions, and conjunctions (1, 3, 6, 13) . In two studies carried out with children who spoke English, the authors compared the language skills of children with DS, TD, and SLI paired by MLU-m (14) and nonverbal cognitive abilities (16) . The results did not yield any statistically significant differences between the SLI and DS groups, and the performances of both groups were poorer than those of individuals with TD. Despite the similarities, subtle differences were observed, such as, the fact that the children with SLI omitted more verbal inflections, whereas those with DS produced more incorrect forms (16) . Differently than these works, the results of a study carried out with children with DS, SLI, and TD who spoke Italian (3) , paired individually based on MA (ages ranging from 3 years and 8 months to 5 years and 7 months), showed that the children with DS had poorer performances in morphosyntactic production than those with SLI and those with TD. These findings point to greater differences between the DS and SLI groups than in English language studies. This fact can be explained by the morphosyntactic demands of Italian, which is more complex grammatically and can, therefore, pose more difficulties. These characteristics can show differences in the linguistic profile of children with various pathologies. In this sense, considering the complexity of BP, as well as of the other Romance languages (French, Italian, Romanian, and Spanish), also highly inflected, it is possible to verify that the children with DS who participated in this study had poorer performances than the individuals with SLI in regard to morphosyntactic abilities, as reported in the literature (4) . The more marked difficulty shown by the children with DS speakers of BP concerning morphosyntactic aspects, in comparison to those with SLI, can be justified by the fact that the Portuguese language is relatively richer and more grammatically marked compared to English, and it is therefore more difficult to be mastered. This finding has also been reported in studies on children with TD (10) and SLI (12) whose MLU presented lower values than those found in studies carried out in English.
It is pointed out in the literature (10) that, as age progresses, children with TD use grammatical morphemes more frequently. They also manipulate and combine linguistic structures more easily and quickly. The same can be observed in regard to DS, but the MA factor cannot be disregarded.
This finding is confirmed by the increase in the averages of the variables GM-1, GM-2, MLU-m, and MLU-w between the 4-and 5-year age ranges, except in regard to GM-2, in which this increase was observed in all age ranges. These data agree with studies conducted abroad (1, 3, 13) and in Brazil (6) , which report an increase in MLU as individuals with DS become older.
The findings concerning the CG-TD with Brazilian children are corroborated by other studies in the international literature (11, 28, 30) . It is worth highlighting that in the 4-and 5-year age ranges, the increase in the averages of the variables was more marked, except for GM-2, in which the children presented a more evident increase between the 3-and 4-year age ranges. In another study carried out with Brazilian children (10) , the authors state that these individuals use a reduced number of morphemes in their early years. As age progresses, they deal with linguistic structures more easily and quickly. In this sense, the authors of a study with preschool Brazilian children between 2 and 4 years of age verified an instability in verbal morphology and pointed out that, in regard to the nominal inflection of numbers, productive use occurs at 5 years of age.
Concerning the Brazilian children with SLI, an increase in the averages of the variables according to the progression of age was also observed, more markedly between 3 and 4 years. Concerning the variable GM-2, an increase in average was verified only between 3 and 4 years. An international (28) and a Brazilian study (12) point out the difficulty of this population to use GM-2 in older ages.
Thus, we observed that the children with DS in this study had more similarities with the CG-DT regarding the more advanced morphosyntactic development in older ages, despite the linguistic gap between both groups, than with the CG-SLI.
In regard to all the variables analyzed (GM-1, GM-2, MLU-m, and MLU-w), in the 5-year age range the values achieved by the SG-DS were close to those found in the 3-year age range of the CG-SLI and lower than the 3-year age range of the CG-TD, which points to more expressive language difficulties in children with DS (1) (2) (3) . These difficulties, along with the similar morphosyntactic development of the SG-DS and CG-TD, especially when the 4-and 5-year age ranges are compared, indicate language delay, not impairment. It is considered that delays are any similarities between a study group and a control group(s) in terms of overall proficiency or error typology on a language test (28) . Although the language delays observed in the population with DS vary, they follow a characteristic profile (5) . These individuals have difficulties to deal simultaneously with communicative intention, semantic content, pragmatics, lexical selection, morphosyntactic markers, and speech rules. These results agree with authors who affirm that individuals with DS present language development delays and not impairments (2) (3) (4) (5) (6) . In international studies, the focus of researchers is the language development of individuals with DS during childhood and adolescence (1, 3, 15) . They affirm that the cognitive deficit present in this population justifies the less frequent use of words that work as relational elements (GM-2). For the authors in question, this fact influences the acquisition and oral expression of these linguistic elements, as they consider the importance of cognitive development for language development and its structuration. In this sense, our findings could characterize the linguistic differences between the children in the SG-DS and those in the CG-TD and CG-SLI.
While conducting this study, we carefully considered any factors that could potentially influence the results, to ensure that our purpose, to describe the language development of children with DS through MLU-m, was fulfilled. Thus, we considered the variables MA, schooling, type of school attended (public), and therapeutic interventions, as described in the criteria for selection of the participants.
CONCLUSION
In this study, the children with DS, speakers of BP, showed important grammatical deficits characterized by delays in overall language development. Despite these delays, we observed that morphosyntactic abilities were acquired as age progressed, especially between 4 and 5 years of MA. The MLU proved to be a reliable and efficacious tool to identify the grammatical and language development of the population with DS, which confirms the validity of using this index. Studies with larger populations of individuals with DS are necessary, in spite of their great interindividual variability, to provide more representative data both for the scientific area and for evidencebased clinical practice.
